Objective To study the effect of individual nursing consultations in patients treated with disease-modifying antirheumatic drugs (DMARDs) in a rheumatology outpatient setting. Methods Patients with inflammatory arthritides (IA) who had started with a DMARD regimen 3 months before were randomised to two different follow-up consultation systems: either follow-up by a clinical nurse specialist (CNS) or by a medical doctor (MD) in rheumatology 3, 9 and 21 months after randomisation.
INTRODUCTION
Inflammatory arthritides (IA), such as rheumatoid arthritis (RA), ankylosing spondylitis (AS), psoriatic arthritis (PsA) and juvenile idiopathic arthritis ( JIA), may have major impact on patients' physical and psychological health, social functioning and work ability with fluctuations over time. [1] [2] [3] [4] [5] [6] [7] New recommendations for management of RA, AS and PsA stress that patients should have rapid access to specialised rheumatology care in order to get an early diagnosis and receive targeted treatment. Furthermore, the treatment should be based on shared decisions between patients and clinicians and maximise long term health related quality of life (HRQOL) through tight monitoring and control. [8] [9] [10] To meet these recommendations, several rheumatology departments have undergone changes in the way their service is organised. In some countries, including Norway, clinical nurse specialists (CNSs) have been trained to undertake more advanced and extended roles, such as assessing disease activity, monitoring patients on disease-modifying antirheumatic drugs (DMARDs) and recommending adjustments of drug treatment. [11] [12] [13] Moreover, educating patients to better manage their disease and symptoms, providing telephone advice lines, making referrals to other health professionals and psychosocial counselling are commonly addressed by the CNSs. [14] [15] [16] The recently published The European League Against Rheumatism (EULAR) recommendations for the role of the nurse in the management of IA, emphasise that the competencies and skills of the nurse should be optimised to further improve patient care. 14 The effectiveness of nurse-led rheumatology care versus usual care was examined in a recent systematic review. 17 Significant effects in favour of nurse-led care were seen in HRQOL, patient knowledge and fatigue. Effects on disease activity and functional status did not differ significantly between nurse-led care and rheumatologist care or multidisciplinary care in patients with RA. Because only four studies were included in this review, more randomised controlled trials (RCTs) are needed to further investigate the effects of nurse-led care.
Patient satisfaction is assumed to be an important indicator of quality of care. 18 Satisfaction with care is found to improve adherence to treatment, functional status, overall well-being and future health related behaviours in various chronic diseases. 19 20 Patient satisfaction is one of the outcomes that has been found to be modifiable in previous studies of nurse-led care in rheumatology. 21 The primary aim of this study was to investigate the effects of individual nursing consultations compared with rheumatologist consultations on patient satisfaction in a rheumatology outpatient clinic. Moreover, we wanted to investigate if there were any comparative differences in effects on disease activity, disease related symptoms, HRQOL and coping strategies. We hypothesised that patient satisfaction would be equal or higher in patients who were followed up by a CNS compared with patients who were followed up by a medical doctor (MD) and that there would be no differences between the two groups in other outcomes.
METHODS

Study design
In this RCT, patient consultations by a CNS were compared with consultations by an MD in rheumatology. The study was conducted at St. Olavs Hospital in Trondheim, Norway, and was nested within an ongoing Norwegian prospective multicentre longitudinal observational study (the NOR-DMARD). 22 IA patients who start on a DMARD and give their informed consent are included in the NOR-DMARD and assessed before initiation of treatment, at 3, 6 and 12 months follow-up and yearly thereafter. Patients were randomised in the RCT at the 3-month follow-up in NOR-DMARD, which then served as the baseline in the RCT. Follow-up visits in the RCT were after 3, 9 and 21 months (figure 1).
Patients
Inclusion criteria in the NOR-DMARD-register are age >18 years, confirmed IA diagnosis, that is, RA, AS, PsA, JIA or undifferentiated polyarthritis. Between February and October 2006, a senior rheumatologist assessed all patients at their second NOR-DMARD visit for eligibility to the present RCT. The second 3-month NOR-DMARD visit was chosen as baseline in the RCT as the chief rheumatologist could assess if the patient had responded to the DMARD therapy. Exclusion criteria were unwillingness to be followed up by a CNS, change of DMARD, uncontrolled disease activity as determined by the rheumatologist or unstable concomitant disease. Patients received oral and written information about the RCT and gave informed consent before inclusion.
Interventions
The nursing consultations were provided by two CNSs. Each of them had more than 10 years of clinical experience in rheumatology. Additionally, they had undertaken advanced education; one of them had completed a Masters degree including a clinical rheumatology study and the other had completed a rheumatology specialist postgraduate University course (60 ECTS). The patients met the same nurse at each visit. The nurses' disease assessments were described in a thematic check list and included disease activity ( joint examination, laboratory tests and patient's global assessment (PGA)), comorbidity, medication use, functional and psychosocial status. Moreover, the nurses provided education and counselling addressing self-management strategies Figure 1 Flow chart of participants. CNS, clinical nurse specialist; DMARD, disease-modifying antirheumatic drug; MD, medical doctor.
that were tailored to the individual patient's needs. The CNSs had open access to a rheumatologist for medical advice, assistance with articular injections and prescription of medications.
Six different MDs undertook the control group consultations, four of them were rheumatologists and two were in their last year of specialist training. Each patient could meet different MDs during the study period. The MD arm of this RCT reflects treatment as usual in Norwegian outpatient clinics.
The CNSs and MDs managed the patients according to their usual practice. Each consultation lasted for 30 min including time for administration and documentation.
Primary outcome
The primary outcome measure was patient satisfaction assessed by the Leeds Satisfaction Questionnaire (LSQ), which is designed to measure satisfaction among patients attending a rheumatology outpatient clinic 23 and was completed after the consultation at baseline and after 9 and 21 months in the RCT. Patients indicate their level of agreement with a series of 45 statements by ticking boxes on a 5-point Likert scale from 1 (strongly agree) to 5 (strongly disagree). The questionnaire comprises six subscales: general satisfaction, information, empathy, technical competence, attitude, access and continuity and one overall satisfaction scale. Translation and cross-cultural adaptation of the LSQ into Norwegian was carried out according to the International Quality of Life Assessment Project guidelines and showed satisfactory psychometric properties. 24 
25
Secondary outcomes
Secondary outcomes included coping with rheumatic stressors, disease activity, pain, fatigue, PGA and HRQOL.
Coping was assessed after the consultation at baseline and after 9 and 21 months by the Coping with Rheumatic Stressors questionnaire (CORS), 26 which is IA specific and includes eight coping strategies related to the IA stressors pain, limitations and dependency. The CORS comprises three pain subscales (comforting cognitions, decreasing activities and diverting attention), three coping with limitation subscales (optimism, pacing and creative solution seeking) and two dependency subscales (accepting one's level of dependency and showing consideration). Each item is scored on a 4-point Likert scale (from 1='seldom or never' to 4='very often'), and each subscale is calculated by summing the scores of the individual items. Higher values on the scale indicate more frequent use of this coping strategy.
Disease activity was assessed by the Disease Activity Score 28 joint count (DAS-28) score based on erythrocyte sedimentation rate. 27 Joint pain, fatigue and PGA were assessed by 100 mm Visual Analogue Scales anchored by 0 (no pain/fatigue/symptoms) and 100 (intolerable pain/fatigue/very bad symptoms).
HRQOL was assessed using the Medical Outcome Study Short Form-36 (SF-36). 28 The 36 items in the SF-36 are grouped into eight multi-item scales including physical functioning, physical role limitations, emotional role limitations, bodily pain, social functioning, mental health, vitality and general health perceptions. Each scale is expressed with values from 0 to 100 (0=poorest possible health state, 100=best possible health state). The SF-36 has been translated and validated in Norwegian patients with RA. 29 30 The questionnaires were delivered and collected by a secretary not involved in the study. Joint examination was performed by the respective professional and based on the EULAR handbook of clinical assessment in RA. 31 
Sample size calculations
We used the overall score of the LSQ in a small pilot study with 35 cases for sample size calculation. Based on this study, the SD was estimated to 0.67. With a conservative estimate for minimal clinical important difference (MCID) of half an SD, 32 we defined the MCID of LSQ to 0.5. A minimum of 28 patients in each group would be needed to detect an improvement of 0.5 on LSQ with 80% power (type II error) at the 5% significance level (type I error). We decided to include 68 patients allowing for a maximum of six drop-outs in each group.
Randomisation
The randomisation was carried out using an internet web-based trial service provided by the Norwegian University of Science and Technology. This was a computerised block randomisation with stratification for gender. All persons involved in the study were blinded to the block sizes. The participants were assigned either a follow-up by a CNS (intervention group) or a rheumatologist (control group). After randomisation, patients were given appointments with their respective practitioners for the 3, 9 and 21-month follow-up visits.
Statistical analysis
Analyses were carried out using both intention to treat and per protocol methods as advocated in the extended CONSORT guidelines. 33 Results are described as intention to treat as they did not differ from per protocol. Treatment effects (mean differences in outcomes between the two groups at 9 and 21 months) were estimated with mixed models repeated measures Analysis Of Variance (ANOVA). This model includes the interaction of treatment and time (ie, 9 and 21 months) and allows adjustment for individual baseline scores. For each outcome measure, we also adjusted for education, disease duration, gender and age. The final model included assessments of interaction and confounding (change in estimate of at least 25%), but none were found. The model assumptions were assessed using marginal and conditional studentised external residuals. We used the Cook's d to assess the influence on the parameter estimates, as well as the DFFits to assess the influence on the predicted and fitted values. Additionally, within group changes were calculated by paired sample t tests.
The statistician was blinded to group allocation while performing the analyses. The analyses were performed using SPSS V.18.
RESULTS
Patient characteristics
From a total of 108 patients assessed by the chief rheumatologist at the RCT baseline, 68 were randomised, 35 assigned CNS consultations and 33 assigned MD consultations (figure 1). Demographic and disease characteristics were well balanced between the two groups (table 1). The patients had low disease activity (mean DAS-28=3.0).
One patient from the CNS group and two from the rheumatologist group withdrew from the study after the first and the second visit, respectively. The flow of participants through the RCT is illustrated in figure 1 . No adverse events were reported throughout the study.
Primary outcome
The overall satisfaction with care (LSQ overall score) was relatively high in both groups before randomisation, mean scores (CI) were 3.96 (3.8 to 4.2) in the CNS group and 4.08 (3.9 to 4.2) in the MD group.
Significant between-group differences in all LSQ subscales in favour of the CNS group were observed at the 9-and 21-month follow-up (table 2) . Within-group scores showed that patients in the CNS group had increased their satisfaction in all subscales from baseline to 21 months (all p values <0.05). The MD group showed reduced satisfaction in the subscales 'provision of information' and 'access and continuity of care' ( p values <0.01). At 21-month follow-up, differences between the groups in subscale scores ranged from 0.38 (technical competence) to 1.12 (access and continuity of care). With an MCID of 0.5 these group differences seem to be clinically relevant.
Secondary outcomes
No significant between-group effects were found in CORS (see online supplementary table 4).
Disease activity was improved from baseline to 9 months in both groups and improvement was maintained at 21 months (mean DAS-28<2.6, which is defined as remission 34 ) (table 3) . The improvement was slightly higher in the CNS group than in the control group at the 9-month follow-up (between-group difference 0.45, p=0.03), but no significant between-group difference was seen after 21 months. At 9 months, there was a tendency towards lower scores in PGA and joint pain in the CNS group than in the MD group ( p=0.05 and 0.06, respectively). Although there was a tendency towards a larger reduction in HRQOL in the domains of vitality, bodily pain, physical function and role emotional in the MD group than in the CNS group from baseline to 21 months, no significant between-group differences were found in any domains ( p values ranged from 0.18 to 0.87) (table 3).
DISCUSSION
The overall patient satisfaction increased significantly in patients who were followed up by a CNS compared with patients who were followed up by an MD. No significant differences were found between the two groups in any secondary outcomes at 9-and 21-month follow-up, although there was a tendency towards decreased PGA and joint pain in the CNS group at 9 months.
There was a tendency towards decreased satisfaction in the MD group in 'provision of information' and 'access and continuity of care' at 21-month follow-up, whereas the CNS group showed increased satisfaction in all LSQ subscales. Patient education is one of the primary tasks of the rheumatology nurse. 14 CNSs have cited patient education and the provision of information as one of the most important aspects of their role, assuming that information empowers patients and enables them to make informed decisions and take control of their illness. 35 36 Studies have shown that nurse-led care provides more effective patient education which is directly associated with higher satisfaction.
11 37 38 This is also reflected in the recently published EULAR recommendations for the role of the (4) 1 (3) 2 (6) Values are reported as number and proportions, or mean values and SD. *Difference between groups (independent samples t test for means and χ 2 for proportions). DAS-28, Disease Activity Score 28 joint count; MHAQ, Modified Health Assessment Questionnaire; TNF, tumour necrosis factor. nurse in management of IA, 14 which state that 'patients should have access to a nurse for education to improve knowledge of IA and its management throughout the course of their disease'. Increased knowledge of the disease process, treatment strategies and self-management strategies has been found in patients who are educated during nursing consultations. 11 39 40 Only two CNSs undertook the nursing consultations, whereas rheumatologist consultations were performed by six MDs. This difference reflects the general practice in most rheumatology outpatient clinics in Norway and may possibly explain the differences between the groups in satisfaction with 'access and continuity of care'. Patients prefer to meet the same clinicians at each visit. 21 23 41 42 Nurses tend to be more accessible to the patients and continuity of care provides the opportunity to establish a confidential relationship.
14 Patients with IA appreciate that the nurses often have longer consultation time. 43 However, in this study the consultation time was equal; both groups were assigned 30-min consultations.
Empathy is particularly important in patients with IA. 36 44 Satisfaction with 'empathy' increased in the CNS group during the study period, whereas it remained unchanged in the MD group. Previous studies have shown that patients appreciate the communicational skills of the CNSs. 45 46 Holistic care and patient-centred information are found to contribute to patient satisfaction. 38 A previous qualitative focus group study with IA patients from three rheumatology outpatient clinics in Norway has highlighted that the nursing consultations contributed to increased accessibility, security and a holistic approach in rheumatology care. Moreover, the nurses ensured that the patient perspectives of living with a rheumatic disease were met. 47 Coping with rheumatic stressors remained unchanged both between and within the groups during the 21-month follow-up (see online supplementary table 4). These results may reflect that the nursing consultations do not include training of specific coping strategies. The CORS may not have been the best measure to capture what is addressed in the individual consultations.
Some limitations need to be addressed. First, it was not possible to blind participants and practitioners, which may have influenced the results in either direction. However, everyone involved were blinded to the randomisation procedure. The treatment allocation was not known before the patient was entered into the study. Only five of 108 patients were not willing to be followed by a CNS. Based on these considerations, the risk for selection bias is considered as low. Multiple measurements may increase the risk of a type I error, but with p values <0.001 we consider this risk to be low.
Disease activity was assessed with DAS-28 for all IAs. It is well accepted that DAS-28 can be used in PsA in addition to RA. However, since this study was not powered for subgroup analyses we chose to use DAS-28 also in patients with AS, even if this is suboptimal, in particular in patients without peripheral arthritis. We cannot know if patients expected more or less from a nurse than a doctor and thus might be more or less satisfied with the consultations. Patient satisfaction can be a manifestation of gratitude towards the staff or fears of sanctions that will negatively influence their long-term care. 48 49 The patients might have been aware that the principal researcher could be involved in their care after the study was finished, and in some cases, they knew the researcher in her role as a CNS from previous visits. Ideally, the researcher should not have taken part in the nursing consultations as this might affect the external validity, but as this was a pragmatic real-life study, it was not possible to have another nurse conducting the consultations. In order to illuminate how patients' expectations and attitudes towards care influence their satisfaction, individual qualitative interviews might be used to compliment the findings, which are recommended for future studies. The generalisability of the findings is limited by several aspects. The study was confined to only one hospital in Norway. The added value of nursing consultations may depend on the skills, competence and experience of both the nurse and the rheumatologist. The study included IA patients with a variety of diagnoses and different levels of disease activity, causing large individual variations, and the study was not powered to investigate subgroup differences. The disease activity was low in both groups, indicating that the patients with higher disease activity might have been excluded from the study. The low disease activity may also be related to initiation of DMARD treatment 3 months before the randomisation. Accordingly, we cannot generalise the results from this study to patients with high disease activity.
The study was adequately powered to answer the primary research question. 33 Moreover, the study results were consistent across similar outcome measures and time points, the results were similarly robust in the adjusted analyses, and the long-term follow-up gives strength to the study.
In conclusion, this study implies that IA patients with low disease activity are likely to benefit from nurse consultations in terms of increased satisfaction with care. Moreover, patients can be monitored safely by CNSs as regards clinical outcomes. The study substantiates the EULAR recommendations for the role of the nurse in the management of chronic inflammatory arthritis 14 and adds support to the role of structured nurse-led management in the outpatient care of IA patients. Further research with respect to which patients would benefit the most from nursing consultations is needed, and guidelines for how they should be managed need to be developed.
